Background: Measuring health status by using standardized and validated instrument has become a growing concern over the past few decades throughout the developed and developing countries. The aim of the study was to investigate the overall self-reported health status along with potential inequalities by using EuroQol 5 dimensions (EQ-5D) instrument among low-income people of Bangladesh. Methods: A cross-sectional household survey was conducted in Chandpur district of Bangladesh. Bangla version of the EQ-5D questionnaire was employed along with socio-demographic information. EQ-5D questionnaire composed of 2-part measurements: EQ-5D descriptive system and the visual analogue scale (VAS). For measuring health status, UK-based preference weights were applied while higher score indicated better health status. For facilitating the consistency with EQ-5D score, VASs were converted to a scale with scores ranging from 0 to 1. Multiple logistic regression models were also employed to examine differences among EQ-5D dimensions. Results: A total of 1433 respondents participated in the study. The mean EQ-5D and VAS score was 0.76 and 0.77, respectively. The females were more likely to report any problem than the males (P < 0.001). Compared to the younger, elderly were more than 2-3 times likely to report any health problem in all EQ-5D dimensions (OR [odds ratio] = 3.17 for mobility, OR = 3.24 for self-care). However, the respondents of the poorest income group were significantly suffered more from every EQ-5D dimension than the richest income quintile. Conclusion: Socio-economic and demographic inequalities in health status was observed in the study. Study suggests to do further investigation with country representative sample to measure the inequalities of overall health status. It would be helpful for policy-maker to find a new way aiming to reduce such inequalities. Keywords: Health Status, EQ-5D, Visual Analogue Scale (VAS), Inequality, Population Implications for policy makers • The findings of the study can help policy-makers to find out the related factors of socio-economic and demographic inequalities in health status.
Implications for policy makers •
The findings of the study can help policy-makers to find out the related factors of socio-economic and demographic inequalities in health status.
• It also can help policy-makers to find a new path way aiming to reduce such inequalities by making need-based supply side efficiency.
Implications for public
Study found that potential inequalities in health status exist among different socio-economic and demographic groups. Hence, factors affecting the health status should be assessed in order to improve the community health.
Key Messages
Background Bangladesh has made notable gains across a range of social and health indicators, and has further experienced enhanced economic growth over the last 3 decades. According to article 15a in the constitution of Bangladesh, advocacy for human rights is considered as a fundamental priority as health and education. Moreover, Bangladesh has authorized most international agreements and declarations like Alma-Ata Declaration, Millennium Development Goals (MDGs), etc. 1 Great achievements have also been made across many health indicators; all health indicators show steady gains and the health status of the population has improved. Infant mortality has decreased from 97.5 per 1000 live births in 1991 to 33 per 1000 live births in 2012 and mortality in children under 5 years of age has declined sharply from 151 per 1000 in 1991 to 41 per 1000 in 2012. 2 This results in a remarkable increase in life expectancy at birth from 56.1 years in 1991 to 69 years in 2011. 3 The rate of absolute poverty has also declined from 59% in 1991-1992 to 31.5% in 2010. 4 In fact, Bangladesh has already achieved MDG 3 5 and is well on its way to achieving MDGs 1, 2, and 4 by 2015. 1 Despite such progress, however, there are still social health inequalities that continue to persist in Bangladesh. Poverty is higher in rural areas than in urban areas and the healthcare system caters to the rich, urban elite. In other words, the poor have less access to healthcare services than the rich. 1, 6, 7 Therefore, in order to reduce health inequalities, the healthcare system should be operated in a way to allow for effective and affordable healthcare services to reach the rural and underprivileged communities of Bangladesh. Measuring health and its distribution among different groups within a population would provide valuable information about the health status of that population. Moreover, over the past few decades, there has been a growing concern for the need of a more systematic record on health status. 8 Hence, measuring health status through a standardized and validated instrument is required for this country context that would help policy-makers in their efforts to provide need-based effective and affordable health services that have the potential to subsequently reduce inequalities in health. EuroQol 5 dimensions (EQ-5D) is a standardized instrument for measuring health systematically and recording the health status for a group of individuals or a population. 8 The EQ-5D instrument has widely been used in North America, Europe, and a few low-and middle-income countries in Asia and Africa. [9] [10] [11] [12] [13] [14] [15] In Bangladesh, a few studies have used the EQ-5D instrument for measuring health status. This instrument was employed by Saleh et al 16 to measure the health-related quality of life among patients with type 2 diabetes and used Shaheen and Lindholm 17 to measure the quality of life among pregnant women with chronic energy deficiency in rural Bangladesh. Measurement of health status for the general population was not provided in those studies. As such, the aim of the present study was to investigate the overall health status and potential inequalities in the health status of people of varying demographic and socio-economic conditions in low-income communities in Bangladesh.
Methods

Study Area
This study was conducted in 14 Unions (lower administrative in rural) and a municipality in the Chandpur subdistrict of Bangladesh, where a group of workers established a cooperative, named Labor Association for Social Protection (LASP). Seven closely located unions along with municipal area itself were included in the study. There were 98 109 households in the subdistrict, of which 63.50% (62 296 households) occupied rural areas and the rest (35 813 households) occupied urban areas 4 within a 308.78 km 2 area. Implementation of a self-financed health scheme among the informal workers (including self-employment) was ongoing there. This survey was conducted within the catchment area of the LASP.
Study Population
The study population was selected based on two major criteria. Firstly, the household had to be lower than the lowest taxable income bracket, and secondly, it had to have at least one blue-collar informal worker who also met the inclusion criteria. Matched households in terms of income, household member, and occupation within the catchment area of the cooperative were surveyed. Survey Procedure A cross-sectional household survey was conducted from April to June of 2014 within the catchment area of the LASP. Households were selected for the survey according to the inclusion criteria for being a member of this cooperative. A total of 1554 households within the catchment area of the LASP were approached to participate the study. About 92% of the respondents (one from each household), ie, 1433 respondents, were willing to participate in the study within a 3-month time period. Face-to-face interviews were carried out by trained and experienced interviewers. A pretested, standardized questionnaire was used to collect information from the respondents. Bangla version of the EQ-5D questionnaires was employed along with socio-demographic information. 16 Socio-economic and demographic characteristics such as gender, age, marital status, family size, occupation, education, and household income were obtained during the survey. Before conducting the survey, objectives of the study were explained to the respondents and anonymity and confidentiality were ensured. The individuals aged 18 and above were selected as respondents for this study. We interviewed the selected households according to availability and willingness of the respondents to participate. Informed written consent was obtained before conducting any given interview.
EQ-5D Instrument
The EQ-5D questionnaire was developed by the EuroQol group, a voluntary, multinational collaboration of European investigators, during 1990. 18 It is applicable to a wide range of health conditions; it provides a self-report visual analogue scale (VAS) and a single index value for health status that can be used in population health surveys. 19 An extensive amount of research has been carried out worldwide on general population using this instrument and it has provided data on population health characteristics over the last 26 years, 19 since it was originally developed. This EQ-5D questionnaire consists of 2-part measurements: the EQ-5D descriptive system and the VAS. It is available in more than 160 translated versions and more than 25 languages. The EQ-5D descriptive system comprises of five dimensions: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. The EQ-5D is available in three levels: no problems, some problems, and severe problems/unable to. The VAS provides a self-rating on a 20-cm vertical scale with endpoints of 'best imaginable health state' set at '100' and 'worst imaginable health state' set at '0. ' 18 For this study, the Bangla version for Bangladesh was used for measuring the health of the population. For EQ-5D self-completion, the respondents were asked to indicate his/her health state by ticking (or placing a cross) in the box against the most appropriate statement in each of the five dimensions. In the case of the valuation, the respondents were asked to value the same EQ-5D health states on the VAS, ranging from 0 to 100, to indicate how well or bad his/ her own overall health status was in that day, where a higher score indicating a better self-reported, overall health status.
The developers of the EQ-5D have generated value sets in several countries to calculate a preference-based index for the 243 health states defined by responses to the 5 questions of the EQ-5D, using a scale on which 0.0 represents being dead and 1.0 full health where with more severe health condition it would be negative value (upto -0.59) as well. 16 The bestknown preference weights were derived from samples of the United Kingdom, which is the original population for estimating EQ-5D index scores. 20 In this study, the UK-based preference weights are applied, as country-specific population preference-based weights are not available for Bangladesh. 16 The responses in each dimension were classified into three levels of severity: 1 indicates "no problem, " 2 indicates "some problem, " and 3 indicates "extreme problem. " For analysis, we converted the three levels of responses into two categories: (1) any problem (including "level 2" and "level 3"), and (2) no problem, since studies have shown that the EQ-5D instrument had ceiling effects in measuring the health status of general population. 8, 21 The health status in each dimension was presented as a percentage of the respondents reporting any problem in the corresponding dimension. The VAS score was firstly analyzed considering a range from 0-100, and later, for facilitating the consistency with EQ-5D score, the VASs were converted to a scale with scores ranging from 0 to 1, after dividing it by 100.
Statistical Analysis
The percentages of respondents reporting any problem in each EQ-5D dimension were calculated. Chi-square test was performed to find out if an association in each of the EQ-5D dimensions existed between groups. Independent two sample t tests (or one-way analysis of variance [ANOVA] where appropriate) were used to find the association between different socio-economic and demographic characteristics on the EQ-5D index and the VAS score. Using logistic regression models, the likelihood of having any problem in each dimension was analyzed for all socio-economic and demographic characteristics after controlling for other influencing variables. Finally, unadjusted and adjusted multiple linear regression was performed to find the effect on the VAS score by explanatory variables. The Breusch-Pagan/ Cook-Weisberg test and the variance inflation factor (VIF) test were conducted to determine whether heteroscedasticity and multicollinearity were present or not. The Ramsey RESET test was performed to diagnose if there was any specification error of the model. For all the tests conducted in the study, a P value of 0.05 or below was adopted as the statistically significant level. All statistical analyses were performed by using STATA version 13.0. Table 1 shows the demographic and socio-economic characteristics of respondents. Among respondents, 82.83% were male and 17.17% were female. The majority of the respondents (63.10%) were 18-44 years old followed by 31.82% of the respondents being aged 45-64 years old. 45.92% had primary level education and 33.15% had secondary level education. More than 90% of respondents were married. The respondents were distributed into the five income quintiles; notably 24.56% were in the poorest, while 19% were in richest quintiles. Furthermore, among the respondents, workers accounted for 33.71% and the rest were self-employed, housewives, farmers, or other small service holders.
Results
Demographic and Socio-economic Characteristics of Respondents
Distribution of Self-reported (EQ-5D) Health States by Gender Figure shows the distribution of self-reported (EQ-5D) health states by gender. Three levels of the EQ-5D dimensions were reported by the participants. More than half of the respondents (52.80%) indicated some problems in all five EQ-5D dimensions. As well, females reported that they suffered more than males (55.30% vs. 52.80%). About 16% of the female respondents had extreme problems across all dimensions.
Differences of the EQ-5D Dimensions and Visual Analogue Scale by Socio-Economic and Demographic Status Table 2 shows the percentage of any health problem in each EQ-5D dimension and VAS score by socio-economic and demographic status of respondents. Results show that the elderly (65 and above year old) were more likely to report any problem in every EQ-5D dimension than those who were younger (P < .001). Females were more likely to report any problem than males (P < .001). The respondents who were widowed/divorced/separated had lower EQ-5D and VAS scores compared to those who were married and unmarried (P < .001). Compared with the educated, noneducated participants were more likely to suffer from usual activities (P < .05). Compared to other occupational groups, the percentage reporting any problem in all dimensions were higher among housewives (P < .001), which also showed average lower score of EQ-5D among all occupational groups. The respondents of the poorest income group were more likely to suffer from every EQ-5D dimension than the richest income quintile (P < .001) and they also reported a lower VAS score.
Differences of the EQ-5D Dimensions by Using Multiple Logistic Regression Analysis Table 3 showed the difference of the EQ-5D dimensions via logistic regression. The analysis suggested that respondents who were middle aged (45 to 64 years old) and elderly (65 or above years old) were more than 2 and 3 times likely to report any health problem in all EQ-5D dimensions compared to those who belonged to a younger age group (18 to 44 years). Unmarried respondents were more likely to report 'mobility' problems and respondents who were widowed/divorced/ separated experienced more problems in 'self-care' compared to married respondents. Housewives were three times more likely to report health problems in 'usual activities' compared to workers. The respondents of the poorest income quintile were significantly more likely to report any health problem in mobility, pain or discomfort, self-care, usual activities, and anxiety or depressions dimensions, as compared with the richest income quintile (P < .001). All income groups except richest quintile stated health problems in anxiety or depression, pain or discomfort and self-care dimensions (P < .05). Table 4 shows the results of the multiple regression analysis on VAS scores by demographic and socio-economic characteristics. The regression model explains 12.90% of the total variation (R 2 = 0.129). The Breusch-Pagan/CookWeisberg diagnostic test showed that heteroscedasticity was not present in the model. The VIF test with its mean (max) value of 3.73 (4.21) indicates that there is no evidence of a multicollinearity problem in the regression model. 22 The Ramsey RESET test showed that there is sufficient evidence against the hypothesis of omitted variable bias in the model. The younger respondents (18-44 years old) tended to report a higher VAS score than their middle aged and elderly counterparts (-0.06, 95% CI: -0.08, -0.04) and (-0.05, 95% CI: -0.10, -0.01), respectively. This result suggested that one year-band increase of age of middle aged and elderly in the VAS score decreased by 0.06 units and 0.05 units, respectively (P < .05). Compared with those in the higher income group, the respondents in the lower income groups tended to report smaller VAS scores (P < .05).
Differences of Visual Analog Scale Score by Socio-Economic and Demographic Status
Discussion
This study was conducted among households with at least one blue-collar informal worker to measure the health status of this community. These informal sector workers have different types of occupations ie, farmer, rickshaw puller, van driver, as well as self-employed (eg, small business), where there may be income variation. This study provided the health status of the low-income population of selected communities in Bangladesh measured by the EQ-5D instrument and it also investigated the inequalities in health status among people in low-income communities. The current study found that the poorest income group were more likely to suffer from every EQ-5D dimension than the richest income quintile, which is consistent with findings from other studies. 8, 10 We also found that the health status was lower in the elderly and female populations, which is similar to EQ-5D population health status studies in other countries. 10, 13, [23] [24] [25] This study found housewives to have a lower quality of life than individuals with other occupations. This may be due to their low level of education, in most cases. During the survey, we found that in most cases households, and frequently participated the study than the female. Also, the patriarchy social system might be the cause of under representativeness of the female respondents that did not represent the true distribution of population. In addition, healthcare utilization was clearly age dependent, which suggested that the ageing population utilized more healthcare services than the younger. 26 Different studies indicated that individuals with higher educational levels were likely to report better health status with a higher VAS score. 8, 10 Studies reported that education has a direct influence on health status as educated people usually have better knowledge about health, the healthcare system, and have also better access and utilization of healthcare services. [27] [28] [29] In contrast, our study showed that education did not have any significant impact on EQ-5D and VAS score. Compared to the married respondents, the singles were less likely to suffer from EQ-5D dimensions. This may be due to younger age, as we found a negative relationship between health status and age in this study, or it may be due to influenced by other factors like income, education, etc. Dissimilar from our findings, a study in China reported that singles suffered more from mobility and usual activities. 8 Other studies also commonly found that the married tend to live longer and healthier lives than the singles. 30, 31 This incongruous finding might need further investigation. The EQ-5D instrument for measuring the health status in low-income communities in Bangladesh showed a positive association between socio-economic variables like education and income level. The positive association between socioeconomic status and health also has been observed in other studies in Europe and Asia. 8, 32 Our study had similar findings where socio-economic inequalities were observed. Evidence also showed that GDP per capita and healthcare expenditure is correlated most with the EQ VAS score. 19 However, Shafie et al 12 showed that the health status was positively associated with education, but had no significant association with income. The study has some limitations. The study was conducted in selected communities, which limits the generalizability of the findings, and thus, might not represent the health status of the whole Bangladeshi population. Furthermore, the high percentage of male respondents might cause the selection bias. All information was self-reported and thus the estimation might be subject to the respondent's status at the time of the interview, which might not capture the actual reflection of health status in all aspects.
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Conclusion
This study measured the overall health status of the population of selected communities in Bangladesh. Socio-economic and demographic inequalities in health status were observed in the study. Further studies need to be carried out with country representative sample to measure the inequality of overall health status of the population. It would be helpful for policymakers to restructure the health system for reducing such inequalities.
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